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DESCRIPTION OF A SPRING BLOCK. 331 
to difcharge fo much of its contents that the furface would 
approach the bottom. 

It is evident, that by this method, a ftandard may be 
formed for any length, fuperficies, or capacity, and alfo 
for any weight, if the Ipecific gravity of the water made 
ufe of be given. 

N?. XL. 

Defcripton of a SPRING-BLOCK, deJfgned to at a vefel 
in Sailing. By FRANCI HOPKINSON, ESQ; of Phi- 
ladelphia. 

Honoured with the Magellanic Gold Medal, by an award 
of the Society, in December, 790. 

T is an acknowledged fa&, that when the fhrouds 
of a veffel are braced very tight, fo as to prevent 

the mails from having any play or fpring, fhe will not 
fail as faft as when her malls are permitted to bend a lit- 
tle to the impulfes of the wind. The reafon is, that the 
wind is feldom uniform in its force for any length of time; 
and it is impoffible that a fudden encreafe of impulfe fhould 
injiantaneoufly communicate a proportionable velocity to fo 
heavy a body, placed in a refifting medium of fo great 
denfity. 

In fuch cafe the veffel is forcibly preffed into or againft 
the water, and is obliged to heel from the blaft, until a 
progreffive motion, adequate to the force impreffed can 
be communicated to the whole mafs. But thefe fudden 
preffures againft the water and this heeling of the veffel, 
are great obftacles to fail failing: in as much as they oc- 
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332 DESCRIPTION OF A SPRING-BLOCK. 

cafion an unprofitable expenditure of the force which 
fhould pufh her forward. 

When a veffel firff hoifts her fails, although fhe may be 
in a fituation to receive the full impulfe of the wind, yet 
ihe will not inmmediately proceed with the velocity which 
fhe will afterwards acquire from the fame force: having 
not yet got under way, as the fcanmen exprefs it. Upon 
the fame principle, when a velTel is failiBng at the rate of 
five knots, if a fuddcn blaft of wind fhould come, whicll 
would enable her to make feven knots, flhe may be confi- 
dered as being perfectly ftationary with refpe&t to the two 
additional knots, and will require fome time to get undLe 
w,ay as to them. Now the effcct produced by relaxing 
the fhrouds is, that the maft, receiving the firft imprefionl 
of the wind upon the fails, aats as a fpring, and yielding 
to the impuife, gradually communicates motion to the 
whole veTrel, giving her time to get un!dr uwy', and oc- 
cafioning an eafy tranfition from one (legree of velocity 
to another: fo that her way is not checked by her being 
luddenly urged againft the refifting medium on the acccf- 
fion of every new force impreffed. 

But the misfortune is, that this advantageous ufe of the 
mail can be exercifed only to a f:nall extent; for, if it is 
allowed too much play, it will be in danger of breaking. 
The objet of the prefent propofal is to enjoy the fame 
benefit to a greater extent and with more fecurity. 

The malts, yards and rigging of a fhip receive the firft 
impulfes of the wind. All thefe are in fome degree elaftic 
Every twifted rope is a fpiral fpring, and every fpar capa- 
ble of being a little bent. But let us fuppofe that the 
ropes were all compoted of ftraight firands, that the mafts 
and yards were inflexible, and the fails made of thin light 
wood; in fuchcafe, I fuppofe, that the veffel in failing 
by the wind would make but little head-way, whatever 

the 



1/ll~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
t; 

7/ >~~~~~~~~ 

?tte 

CZ 
I 

4%~~~~~~~~~\ 

CIZI 

cz, 



DESCRIPTION OF A SPRING-BLOCK. 333 
the fhape of her bottom might be: but would expend 
the force of the wind in heeling and flipping to leeward. 
If this is true, her failing mufft be confiderably aflifled by 
any means that fhall encreafe the afive fpring of hler rig- 
ging. For this purpofe I- have contrived -what I call a 
SPI N G-BLOCK, to be applied to all fuch parts of the rig- 
ging as will admit of it with fafety and convenience, and 
whrre its operation will be moft advantageous; but par- 
ticularly to the Iheet-ropes, and, if praaicable, to the dead 
eyes in lieu of what are called the chains. 

Defcr iption. 
A, fig. I, Is a block made in the ufual manner, having 

a ring or eye B at one end. C, is a fpiral fpring linked 
at one end to the hook D E and at the other to the ring 
F, which is to be annexed by a flaple to the timber-head, 
or by fome other means, to the place where it is to be 
applied. The fpring C, muff be of well tempered Reel, 
and proportioned in ftrength to the fervice it is to per- 
form. Within the cavity or pipe formed by the fpiral 
fpring, there muft be a chain of a fuitable flrength called 
a check-chain (reprefented feperate at G) conneated 
by links to the rings D and F. When the fpiing 
is not in adion this chain is flack; but when the 
fpiral fpring is extended by the force of the wind as far as 
it can be without danger of injury; the cheek-chain mufft 
then begin to bear, to prevent its further extenfion; and, 
if ftrong enough, will be an effeaual fecurity againft 
failure. 

Fig. 2. reprefents part of the gun-wale of a floop with 
the fpring-blocks in aaion, one of them hooked to a ftaple 
in the timber-head, and the other to the corner of the jib. 

My expectation is thata veffel thus furnifhed will be 
lefs liable to heel, that fhe will receive the impulfes of the 
wind to better advantage, and fail with a more lively and 
equable motion, than if rigged in the common way. 

Vires acquiret cedendo. N?. XLI 
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